Sudden failure of an occasional patient afflicted with Addison-Biermer's disease (Addisonian pernicious anemia) to respond to adequate amounts of purified liver extracts in the absence of factors known to interfere with a therapeutic response has been observed by us during the past few years in the Minneapolis General Hospital. The occurrence of a refractory state for no apparent reasons has also been noted by others (1 to 4). Because little is known about the chemical nature of the liver factor (anti-pernicious anemia factor) or the physiologic dose, including the development of a progressive anemic state under adequate amounts of purified liver extracts, we felt justified in publishing an observation which we believe may indicate one of the mechanisms responsible for a sudden refractory behavior of certain patients. We could demonstrate in a male afflicted with Addisonian pernicious anemia that fatty liver and fatty metamorphosis of the bone marrow organ were apparently factors in the development of a progressive anemic state.
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Without further administration of liver extract, the progressive anemic state was brought into remission by means of the administration of a 5 per cent solution of choline chloride (Merck), 20 ml. intravenously for 16 successive days. The doses were given at a rate of 1 ml. per minute.
The first dose caused flushing and some nausea after 10 ml. were administered. No significant drop in blood pressure was observed. The successive doses were well tolerated.
CASE HISTORY
The patient, a male, who -for several years responded in a characteristic manner to the administration of liver extracts intramuscularly and maintained a normal peripheral blood status on 3 ml. monthly of fairly crude liver extracts containing about % to 2 U.S.P. units per ml., developed a progressive anemic state when purified liver extracts were substituted containing about 10 and 15 U.S.P. units (Figure 1-B) . Simultaneously with the liver biopsy, sternal marrow was aspirated from the proximal end of the body of the sternum at the level of the second interspace and worked up by one of us (E. M. S.), according to methods published elsewhere (7, 8) . The smear preparations made from the aspirated marrow tissue showed that the marrow organ was moderately severely megaloblastic, indicating that a deficiency of the anti-pernicious anemia factor existed. The gross marrow units (marrow particles) were numerous, varied in size, and ranged between 1 and 4 mm. (normal 0.5 to 1 mm.), suggesting that the marrow organ was either hypertrophic or the individual units contained an excess amount of fat. The heparinized marrow specimen was transferred into a Wintrobe hematocrit tube and centrifuged at 1500 R.P.M. per minute for 5 minutes. Figure 3 shows the peripheral blood status before, during, and after choline chloride therapy and the fat volume percentage of the bone marrow organ before and at the time therapy was discontinued. As can be easily seen, there was no appreciable change of the peripheral blood status during a 12-day pre-treatment period. Administration of choline chloride (Merck) was followed by an increase of reticulocytes reaching a peak of 5.5 per cent on the third day. The obtained reticulocyte peak is generally expected for a red cell quantity about 3.0 mill. per c.mm. Simultaneously, the anemic state improved and the icteric index began to decrease. On the sixteenth day, the peripheral blood status was well within the normal range and choline therapy was discontinued.
The icteric-index -at this tinme was 26 units. Marrow 3 If the recommended optical combination setup cannot be made, one may determine the normal microscopic marrow unit with any eyepiece and low power object available. Serial sections of an average normal gross marrow unit are moved under the Whipple micrometer and the number of squares noted that form the boundary of the maximum section.
was aspirated from the distal end of the body of the sternum at the level of the second interspace. The obtained specimen was worked up in the same manner as the first specimen. The gross marrow units were in size and number within the normal range. The hematocrit showed the various layers within the normal limits: fat 1; plasma 41; M-E 6; Er. 52 volumes per cent. The microscopic marrow units showd a remarkable adjustment toward normality and the fat spaces ranged between 20 to 35 per 25 Whipple ocular micrometer squares (Fig. 2-A) .
We were not able to get simultaneous information on the status of the liver when choline therapy was discontinued because -the patient refused to submit to another liver biopsy. We realize that the lack of this information weakens any conclusions we wish to draw with respect to the effect of choline on the liver fat; we nevertheless believe that a favorable action on the fat deposit had occurred because from the histologic point of view the liver was practically normal when the patient expired some months later from pneumonia ( Figure  2-B) .
DISCUSSION
For as yet unknown reasons, man may develop a spontaneous choline deficiency resulting in the production of a fatty liver and bone marrow organ. In certain individuals afflicted with Addison-Biermer's disease (Addisonian pernicious anemia), a progressive anemic state may develop as a sequel of the fatty metamorphosis. The latter state may well be enhanced by purified liver extracts because they contain no choline or amounts too small to be effective with respect to fat transportation and deposition. One author believes that the body stores of choline cannot be utilized to prevent development of a choline deficiency. This is of interest because our patient consumed 3 balanced meals a day and seemingly failed to utilize choline considered (13) to be a structural constituent of foods.
While we had no direct evidence of choline deficiency, it appeared to be most likely that the substance was deficient because of the conspicuous fatty liver and fatty bone marrow organ. 
